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THE RELATIONSHIP OF SELECTION CRITERIA TO SUCCESS
IN A GRADUATE PSYCHOLOGY PROGRAM

Cheri R. Stein, M.A.
Western Michigan University, 1986

The purpose of this study was to determine the predictive validity
of the Graduate Record Examination Aptitude Test (GRE) for the
Department of Psychology at Western Michigan University, Kalamazoo.
Subjects were 138 psychology doctoral students.
Predictor variables included in the research were GRE-Verbal
(GRE-V), GRE-Quantitative (GRE-Q), GRE-Total (GRE-T), Miller's Analogy
Test (MAT), and undergraduate grade point average (UGPA).

Criterion

measures were trichotomous faculty ratings and points earned in three
psychology courses.
GRE-V, GRE-Q, GRE-T, and MAT were significantly correlated with
faculty ratings (j>< .001), and the GRE scores were also significantly
related to points earned in classes.

Results indicated that MAT scores

added no predictive value over and above GRE scores.

GRE-T correlations

were consistently equal or greater in magnitude than GRE-V and GRE-Q
correlation coefficients.

It was suggested that GRE-T scores alone

be used in selection, with a cut-off point of 1100.
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INTRODUCTION

History of the GRE

Graduate selection committees are continually faced with the
problem of predicting the future performance of applicants from limited
data.

One of the most popular sources of information over the past

40 years has been the set of scores from the Graduate Record Examinations
Aptitude Test (GRE).

More than half of all programs offering a master's

degree as the highest degree require or recommend applicant's submission
of GRE test scores, and more than three-fourths of doctoral degree
programs follow the same practice (Oltman and Hartnett, 1985).
The Graduate Record Examinations were originally developed in
response to a demand by a number of Ivy League schools for additional
measures of performance of graduate school applicants.

It was believed

that a standardized test could be useful in advancing selection efficacy.
In 1937, the Carnegie Foundation for the Advancement of Education
offered the first achievement tests in subject matter areas typically
found in undergraduate curricula.

These Profile Tests were supplemented

by advanced achievement tests measuring the major field knowledge
of applicants (Harvey and Springer, 1968).

Over time, the original

advanced tests were revised and now cover over 20 different fields
of study.
The Aptitude Test replaced the Profile Tests in 1949; it yields
verbal and quantitative measures of performance.

Verbal reasoning

questions and paragraph reading comprehension make up the verbal

1
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score, while questions on arithmetic reasoning and interpretive issues
provide the quantitative score.

The reported K-R 20 reliability

of each part of the test is .92 (Buros, 1965).

A third part measuring

analytical ability has recently been added to the GRE.
The GRE tests have a standardized score system, with a mean of
500 and a standard deviation of 100.

The normative scaling was

originally based on a group of 2, 095 college seniors tested in 1952.
Three-year rolling norms have been in effect since 1967 (Buros, 1972).
For example, norms provided in 1985 were based on scores from 1982,
1983, and 1986.
If usage of the scores in the selection process is any indication,
acceptance of the GRE as a predictor of graduate school success has
become widespread.

These test scores are usually used in combination

xjith only two or three other measures of student performance, weighting
the GRE quite heavily.

Because of this endorsement, many researchers

have recognized the need for further empirical study of the validity
of the test.

Criteria Employed in GRE Studies

The criteria with which researchers have correlated the GRE are
numerous.

It has been hypothesized that the number of criteria in

the literature are a direct result of the inadequacy of each criterion
used to date.

Dawes (1975) asserts that there has not yet been

discovered a criterion which reliably measures graduate school
performance.

While the truth of this statement is questionable,

there are still a variety of criteria employed in GRE research.
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The majority of studies correlate GRE scores and graduate grade
point average (GGPA).

GGPA is often restricted in range, reducing

observed correlations, but it is still the most popular means of
measuring student performance.

Faculty ratings are frequently used

as criterion measures in GRE validation studies.

As professors may

grant the same grade for different levels of performance, ratings
differentiate among students to a higher degree than a single course
grade.
Grade point average in specific classes and test grades on
departmental comprehensive examinations have been employed as criterion
measures in GRE validation.

The dichotomous variable "graduated

versus not graduated" has been used, as well as time from admission
to the oral examination and time to doctorate.

Review of Empirical Studies

Since the GRE was first made available, a great number of validity
studies have been done using the GRE as a predictor of graduate school
success.

The test is typically broken down into its respective parts,

GRE-Verbal (GRE-V) and GRE-Quantitative (GRE-Q), treating the separate
scores as two predictor variables.

Some studies have also used the

GRE-Total (GRE-T), which is the sum of the GRE-V and GRE-Q scores,
or GRE-Mean score (GRE-T divided by two) as predictor.

GGPA as Criterion

The majority of the GRE research has been conducted in a
university setting, generally within a single department.

Graduate
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grade point average is the most popular criterion measure in these
studies.

Using sample sizes ranging from 47 to 92, a number of

researchers found that GRE-V correlated significantly with GGPA,
while GRE-Q did not.

Alexakos (1968) obtained an r of .26, Federici

and Schuerger (1974) computed an r of .30, Bean (1975) obtained an
r of .31, and Bornheimer (1984) found a significant r of .39.
Hebert and Holmes's 1979 study employed a sample of 67 from the
University of New Hampshire's Department of Education.

A statistically

significant relationship between GRE-V scores and GGPA resulted
(r = .35), as well as a significant correlation between GRE-T and
GGPA (r = .34).

The GRE-V and GRE-T were also found to predict GGPA

in the research of Omizo and Michael (1979).

Correlation coefficients

of .24 and .22 were obtained for the GRE-V and GRE-T, respectively.
Subjects were 107 students in a Counselor Education master's degree
program.

The Camp and Clawson study of 1979 yielded similar results

with a sample of 135 students (r = .26 for GRE-V and r = .24 for
GRE-T).
Some authors found the GRE-V insignificantly related to GGPA.
These conflicting correlations come from Sleeper (1961) and Newman
(1968), among others.

Sleeper, with a sample of 24 occupational

therapy master's students, reported a significant correlation between
both GRE-Q (r = .49) and GRE-T (r = .54) and GGPA.

The validity

coefficient for GRF.-V was not significant (r = .37, £ ^ .05).
Newman's study yielded a statistically significant validity
coefficient when the GRE-Q scores of 66 psychology graduate students
were correlated with GGPA (r = .21).

Again, the GRE-V was not
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statistically significant (r = .08, £ ^ .05).
Madaus and Walsh (1965) add more to the conflicting evidence
by finding both GRE-V (r = .19) and GRE-Q (r = .18) significant
predictors of GGPA.
university.

The subjects were 569 students at a New England

In this particular case, the criterion was GGPA at the

end of the first semester.

In 1969, Roscoe and Houston's research

also found statistical significance on both the GRE-V (r = .32) and
GRE-Q (r = .21).

A total of 231 doctoral students acted as subjects.

For a sample of 94 master's students, Michael, Nadson, and Michael
(1983) correlated GRE-V, GRE-Q, and GRE-T scores with GGPA.

Each

was found to be significant at the .05 level (correlation coefficients
of .19,

.19, and .21, respectively).

Results of their stepwise

multiple regression analysis encouraged the authors to conclude that
optimally weighted combinations of several predictor variables will
yield higher validity coefficients than those typically found with
single predictors.
Thornell and McCoy (1985) examined the relationship between GGPA
and GRE scores for 582 subjects in different academic disciplines.
Validities ranged from .49 for GRE-V and GGPA within the Education
subgroup, to .22 for GRE-Q and GGPA within Fine Arts.

Of the 15

validity coefficients, only two (GRE-Q predicting GGPA for Humanities
and Fine Arts) were non-significant.

It was hypothesized that the

GRE may have predictive validity for certain disciplines, but not
others.
A few studies have resulted in neither the GRE-V nor GRE-Q being
of predictive value regarding GGPA.

King and Besco (1968),
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Tully (1962), Borg (1963), and Strieker and Hube (1967) all found
no significant correlation between GRE-V, GRE-Q, and GGPA in their
studies.

The King and Besco study resulted in a Kendall's Tau of

.15 for GRE-V and .38 for GRE-Q.

Tully obtained an r of .22 for

GRE-V and an r of .08 for GRE-Q.

The correlation coefficients in

Borg's research were .36 and .37 for GRE-V and GRE-Q, respectively.
Strieker and Hube obtained an r of .20 for GRE-V and an r of .26
for GRE-Q.

Tully reported an insignificant validity coefficient

for GRE-Total also (r = .17).

Sample sizes ranged from 37 to 1073,

Tully's sample being the largest.
Wiggins, Blackburn, and Hackman (1969) did not come up with a
significant correlation for GRE-V (r = .20) or GRE-Q (r = .21) and
GGPA either.

In this study, the criterion measure was GGPA at the

end of the first year of graduate school.

The Williams, Harlow,

and Gab 1970 study yielded the lowest validity coefficients for the
GRE.

Correlating GRE-V with GGPA gave a validity of -.01, while

the GRE-Q correlation with GGPA was reported as .01.

The sample

size was 84.
Dole and Baggaley (1979) computed validity coefficients for the
GRE-V and GRE-Q scores of 44 subjects.

GGPA was not significantly

related to either of the predictor variables (GRE-V r = .14 and
GRE-Q r = .11).

The researchers also examined the relationship of

GRE and faculty ratings of student scholarship and professionalism.
Only the GRE-V was able to significantly predict the rating of
scholarship (r = .35).

The authors assert that the GRE should be

used with other predictive devices in order to be useful.
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Faculty Ratings as Criterion

Many of the reviewed articles included faculty ratings as a second
criterion measure, and correlated GRE scores with that variable as
well as with GGPA.

Roscoe and Houston (1969) found the GRE-V (r = .38)

and GRE-Q (r = .27) to be significantly predictive of faculty ratings.
In this study, two types of ratings were utilized.

Professors rated

test score profiles of 30 unidentified students (resulting in a
normative judgment analysis), and then ranked 10 named students on
the basis of professional promise (resulting in an ipsative judgment
analysis).

Roscoe and Houston also obtained a significant correlation

for GRE scores and the criterion measure of whether the subject
graduated (r = .21 for GRE-V and r = .28 for GRE-Q).

Bornheimer

(1984) was the only other researcher to find significant relationships
for both GRE-V (r = .59) and GRE-Q (r = .43) and the criterion variable
of faculty ratings.
Only the GRE-V (r = .34) was significantly related to faculty
ratings in a 1960 study by King and Besco.

A total of 119 Purdue

Research Foundation Fellows were ranked on overall graduate work
performance.

The modified Kendall's Tau statistic was not significant

for GRE-Q, and as all of the subjects were enrolled in a highly
scientific curriculum, the authors hypothesized that this was due
to the restricted variability on the GRE-Q score.
Neither the Robertson and Nielsen (1961) nor the Hackman, Wiggins,
and Bass (1970) studies discovered significant predictive value of
the GRE for faculty ratings.

The former authors asked nine faculty

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

members of the University of Florida to rate 50 graduate students
on intellectual capacity.

Only GRE-Mean score significantly related

to the ratings (r = .29).
The Hackman et al. (1970) study involved professors evaluating
42 subjects on whether they were making normal progress in the program,
and whether the students would be encouraged toward a Ph.D.

This

rating occurred at the end of the first year of graduate study, and
another was made at the end of six years.

This long-term criterion

was an assessment of "graduate success," developed through interviews
with faculty.

Ultimately, two judges placed each subject on a nine

point scale of "success", and this measure was also correlated with
GRE scores.

Only GRE-Q showed significance (r = .32).

Course GPA as Criterion

Furst and Roelfs (1979) found the GRE-V significantly related
to grade point average (GPA) in two specific courses (correlations
of .33 and .42 for the courses), and also predictive of an analytic
exercise score (r = .44) based on an experiment by Ojemann and
Wilkinson (1939).

The GRE-Q was also effective in predicting the

values of these variables (correlations of .37 and .31 for the two
courses and an r of .27 for the exercise score).

Statistical Artifacts

The one common finding of all of these validation studies is
fairly low validity coefficients.

Pearson product-moment correlations

in the literature reviewed range from -.01 to .59, indicating that
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only 35% of the variance is accounted for by the predictor-criterion
relationship in the best of cases.

The low magnitudes of such

correlations may not be as problematic as they first appear.

Taylor

and Russell (1939) point out that the usefulness of a test increases
as the selection ratio decreases.

"A validity coefficient of

.50 is more useful when one is selecting only 20% of the applicant
group than a correlation of unity would be if one were selecting
65% of the applicants" (Taylor and Russell, 1939, p. 570).
The selection ratio is the proportion of individuals actually
selected to those who applied (Arvey, 1979).

If the selection ratio

is low, a test of low validity will be as effective as a test of
higher validity when almost all applicants must be selected.

More

specifically, even though GRE validity coefficients are fairly low,
the test is still effective if the selection ratio is low.
An often reported cause of nonsignificant validity coefficients
is sampling error.

When sample sizes are in the 30 to 50 subject

range, sampling error is high and statistical power is low.

Graduate

school validation studies rarely have access to large samples.

Since

a sample size of 30 to 50 is the norm, low power is also the norm;
this implies that valid tests are likely to be deemed invalid and
much fluctuation among sample validity coefficients is to be expected.
Other problems leading to inconsistencies among published validity
coefficients are the result of the following sources of error variance
listed by Schmidt and Hunter (1980):
1.
2.

Differences between studies in criterion reliability.
Differences between studies in test reliability.
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3.
4.
5.
6.

Differences between studies in range restriction.
Differences between studies in amount and kind of criterion
contamination and deficiency.
Computational and typographical errors.
Slight differences in factor structure between tests of
a given type (Schmidt and Hunter, 1980, p. 45).

Sources (1), (3), and sampling error alone account for an average
of 50% of the observed variance in a distribution of validity
coefficients.

It is thus necessary to control for these methodological

artifacts and utilize a large sample size in order to obtain stable
validity coefficients across time and situations (Schmidt and Hunter,
1980).
Almost all of the GEE validity studies employ a variation of
the predictive validity design.

The GRE is used in making the

selection decision, and performance data are collected at a later
date.

A flaw involved in using this design causes an underestimation

of the true test validity: restriction of range on the predictor.
Selecting only those applicants with GRE scores above the cut-off
point reduces the variation within the sample.

The selection process

truncates variation on the GRE distribution, and correlations are
then computed on the resultant homogeneous group.

Increased

homogeneity of sample variation on either the predictor or the
criterion decreases the correlation.
Restriction of range on the criterion measure is also likely.
Graduate grade point average, for example, is invariably restricted
in that most students receive at least a B average in courses.
the effect of restricted variability on predictor and criterion
variables is to reduce the correlation, the validity coefficient
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will underestimate the true magnitude of the relationship for the
entire range of applicants.
Another source of error variance which systematically reduces
the validity estimate is criterion unreliability.

Psychometric

reliability is defined as stability and consistency of measurement
(Hopkins and Glass, 1978).

These psychometric characteristics are

not strong in the criterion measures generally used in GRE validity
research, which are subject to a high degree of measurement error.
Low reliability in the criterion variable decreases correlations
with predictor variables.
In order to estimate the true operational validity of a test,
it is necessary to correct for criterion unreliability and range
restriction (Schmidt, Hunter, and Urry, 1976),

The operational

validity of a test is its validity in the unrestricted sample of
applicants;

this is the group for which the test was developed.

Typically, criterion reliability and test validity are available
only for the restricted (selected) group, rather than the unrestricted
applicant sample.

Both the reliability and validity coefficients

should be corrected for restriction of range, using the appropriate
formula for this correction.

The validity coefficient should then

be corrected for attenuation due to measurement error.

The

assumptions of linearity and homoscedasticity must be met in order
to properly compute the corrections (Schmidt et al., 1976).
The last problem with validity studies to be addressed here
is the haphazard grouping of academic departments into one sample.
This increases the sample size, bypassing some statistical issues,
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yet it creates another difficulty.

Madaus and Walsh (1965) suggest

that some of the unexplained variance in GGPA not accounted for by
GRE scores could be attributed to differences in marking and
admissions practices between departments.

It was suggested by Hunter,

Harvey, Springer, and MacGregor (1968) that the ideal method is to
conduct research for individual local departments while gathering
enough data to provide meaningful evidence for that specific setting.
Prior research on the predictive validity of the GRE has
consistently encouraged further study at the local departmental level.
Correlations from one study, with a certain sample size, degree of
homogeneity, and level of predictor and criterion adequacy, differ
greatly from correlations in other studies with similar methods.
While variability in findings is exacerbated by many of the problems
discussed above, real variation may exist.

Summary

As can be recognized from a review of the literature,
inconsistencies among studies of the validity of GRE scores is high.
The need for further study, most importantly at the local departmental
level, is clear.

Conflicting data are the norm in previous research,

and sympathies regarding the efficacy of the GRE are often based
on departmental habit rather than on empirical evidence from
departmental research.
Hebert (1979) stressed the importance of local validation over
and above that data supplied by test publishers.

Willingham (1974)
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and Bean (1975) also emphasized the necessity for local validation
measures,

in order to justify selection procedures and utilize data

to its maximum benefit.

It was suggested by Strieker and Hube (1967)

that each institution research the usefulness of the GRE, rather
than accepting its validity at face value.

King and Besco (1960)

indicated that GRE score distributions vary widely among departments,
and they believed that validity would be best researched within each
local unit.
The practical benefit of local validation studies may be a decrease
in "false positives" and "false negatives" in departmental selection
decisions.

Conducting validation studies for specific departments

gives those involved in the selection process a foundation on which
to optimally weight GRE data, insuring fair selection based on useful
criteria.
The purpose of this study is to determine the predictive validity
of the GRE for the Department of Psychology at Western Michigan
University.
UGPA.

Predictor variables are GRE-V, GRE-Q, GRE-T, MAT, and

Criterion measures are individual course grades and faculty

ratings.
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METHODS

Subjects

The subjects were Western Michigan University psychology doctoral
students.

The total sample of 138 subjects was selected from graduate

files of current and non-current students enrolled in the program
at some time during the years 1970-1986.

The inclusion criteria

were documentation of GRE-Verbal score, GRE-Quantitative score,
Miller's Analogy Test (MAT) score, and undergraduate grade point
average (UGPA).

Procedures

Subjects' GRE-V, GRE-Q, MAT, and UGPA scores were collected
and documented.

Criterion data were then obtained on the adequacy

of each student as evaluated by several faculty.

These data were

in the form of (a) a classification (three categories) of overall
adequacy and (b) cumulative points or percentages earned in three
different psychology courses.

Faculty Classification as Criterion

Four faculty members were given the names of all of the subjects,
without the student's corresponding scores.

Each professor was asked

to identify the 25 students most closely matching the "ideal psychology
doctoral student" and list those names in one column.

The 25 students

14
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farthest from the "ideal" were listed in a second column.

The "ideal

psychology doctoral student" was described in a statement developed
from departmental doctoral materials, and was included on the rating
form.

The description appears below.
Such a student shows evidence of interest in and aptitude for
conducting research and the subsequent interpretation, integration,
and discussion of research data.
A student of this caliber has
the ability to assume leadership roles in teaching, research,
and service in a variety of professional and academic institutions.

Creation of Groups

The criterion variable of faculty classification was analyzed
for subject evaluation consistency across professors.

Those subjects

whom all four faculty members classified as most closely matching
the ideal were given the identifying code of "3," and those least
closely matching the ideal were coded as "1."

All other students

in the sample were coded as "2," representing an intermediate category.
This first data set was then labelled "Criterion A."

There were

10 subjects unanimously classified in the top group, 118 subjects
in the intermediate group, and 10 subjects classified in the bottom
group.

'

A second data set, labelled "Criterion B," was developed by
coding as "3" those subjects whom at least two faculty members had
classified as most closely matching the ideal.

Those evaluated as

least closely matching the ideal by at least two professors were
coded as "1."

As before, all subjects not classified as top or bottom

were given the intermediate category code of "2."

There were 26
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subjects'in the top group, 91 in the intermediate group, and 21 in
the bottom group.
The third data set, "Criterion C," was created from subjects
classified by at least one faculty member as most or least closely
matching the ideal.

The same codes were utilized.

There were 50

subjects in the top group, and 44 subjects in both the intermediate
and bottom groups of students.

Course Points as Criterion

Cumulative points earned in Advanced Statistics were obtained
for those subjects involved in this research who had taken the course.
The total N was 107.

Course percentage was computed for subjects

who had completed Research Methods in Applied Behavior Analysis;
the sample size was 42 for this group.

Data were available for a

third class, Behavior Assessment, and points earned were collected
for the sample of 30.

Statistical Procedures

To test the differences in group means, Analysis of Variance
(ANOVA) tests were run on the groups formed using the three overall
adequacy criteria (A, B, and C) for the predictor variables GRE-V,
GRE-Q, GRE-T, MAT, and UGPA.

Simple correlation coefficients were

computed for all combinations of predictor variables and criteria.
Triserial correlations (Huitema, in preparation) for GRE-T were
obtained for each of the three overall adequacy criteria,
to correct for coarse grouping.

in order

This corrected correlation yields
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the r that would have been obtained if a continuous criterion variable
had been utilized rather than the trichotomous variable of top,
intermediate, and bottom categories.
Partial correlation coefficients were computed between each
predictor (GRE-V, GRE-Q, GRE-T, MAT, and UGPA) and Criterion C.
The correlations that result represent the r between a specific
predictor variable and Criterion C, holding constant the others.
Multiple correlation coefficients were also obtained for the above
named predictors.
Hotelling-Williams tests (Huitema, 1980) were run for the
various combinations of predictor variables.

This analysis tests

the difference between two correlated correlation coefficients.
Means, standard deviations, and simple validity coefficients
were obtained on the predictors GRE-V, GRE-Q, and GRE-T for subjects
in the Advanced Statistics and Research Methods courses.

GRE-T data

were computed for the Behavior Assessment course.
Standard deviations on GRE-V, GRE-Q, and GRE-T were computed
for the restricted group (those subjects in the psychology program)
and the unrestricted group (subjects in the program and those applicants
not accepted into the program).

With these data, correlations were

then corrected for restriction of range due to univariate selection
on the GRE predictor variables.
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RESULTS

This section is organized by type of criterion variable employed.
The results on three versions of the trichotomous faculty evaluation
criterion variable (most, intermediate, and least outstanding) are
presented first.

Analyses on the course grade criterion are presented

second.

Faculty Classification Criteria

The ANOVA results for Criteria A, B, and C are presented in Tables
1, 2, and 3, respectively.

It can be seen that, for each of the three

criteria, the direction of the differences among bottom,

intermediate,

and top groups were consistent for GRE-V, GRE-Q, GRE-T, and MAT.

The

bottom group had the lowest scores, while the top group had the highest
on each of the four variables.
UGPA, however,
subjects.

This finding did not hold true for

its predictive value was not significant for these

Scores for the bottom,

intermediate, and top groups were

most extreme for the unanimous faculty classifications (Criterion A).

18
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Table 1
ANOVA Results for

Bottom Group
(x^ = 10)
Score

X

SD

Criterion A

Intermediate Group
(n2 = 118)
X

SD

Top Group
= 10)
(b 3
X

ANOVA F
Statistic
SD

(df = 2 ,

135)

GRE-V

420.00

132.75

541.20

97.10

619.00

72.79

10.62 ( p = .0001)

GRE-Q

390.00

132.25

530.20

97.31

637.00

70.25

15.97 ( p = .oooo)

GRE-T

810.00

251.93

1071.00

163.80

1256.00

115.30

17.97 (p = .0000)

47.40

12.13

58.67

13.88

65.90

9.06

4.89 Cp = .0000)

3.38

0.40

3.23

0.43

3.15

0.52

0.75 (p = .4746)

MAT
UGPA
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Table 2
ANOVA Results for Criterion B
Bottom Group
Cnj = 26)
Score

X

Intermediate Group
(n2 = 96)

SD

X

SD

Top Group
(n3 = 21)
X

ANOVA F
Statistic
SD

(df = 2, 135)

GRE-V

440.50

122.08

545.50

87.65

590.80

99.72

15.11 (£ = .0000)

GRE-Q

422.40

114.14

533.30

96.15

593.50

84.52

18.49 (p = .0000)

GRE-T

862.90

221.11

1079.00

151.76

1184.00

148.89

23.31 (£ = .0000)

48.10

12.16

59.03

13.43

64.38

12.62

9.31 (£ = .0002)

3.36

0.38

3.22

0.43

3.20

0.46

1.07 (£ = .3451)

MAT
UGPA

ro

o

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table 3
ANOVA Results for Criterion C

Bottom Group
(11^= 44)
Score

X

SD

Intermediate Group
(n2 = 44)
X

SD

Top Group
(n3 = 50)
X

ANOVA F
Statistic
SD

(df = 2, 135)

GRE-V

463.70

106.67

554.10

78.01

589.30

87.88

23.07 ( £ = .0000)

GRE-Q

445.00

116.91

549.10

82.09

581.70

74.97

27.32 ( £ = .0000)

GRE-T

908.70

201.10

1103.00

120.28

1171.00

126.80

36.45 ( £ = .0000)

50.64

12.16

58.59

13.63

65.00

12.12

15.14 ( £ = .0000)

3.23

0.44

3.18

0.41

3.29

0.44

0.76 ( £ = .4703)

MAT
UGPA

N)

Simple correlations for each of the predictor variables and
the three criteria are seen in Table 4.

The relationships were

uniformly significant, except for UGPA correlations.

There was not

a single case in which a correlation involving UGPA was significant.
While the simple correlations for GRE-V and GRE-Q were significant
for Criteria A, B, and C, the relationship between GRE-T and the
three criteria yielded an r of greater magnitude.

,
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Simple

Correlation

Coefficients
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Triserial correlation coefficients for GRE-T are presented in
Table 5.

Each of the correlations between GRE-T and the three criteria

were corrected for coarse grouping, resulting in. correlations of
even greater magnitude.

Each r was significant (£<^.001).

Table 5
Triserial Correlation Coefficients for GRE-T

Criterion

r

A

.63

( £ <.001)

B

.56

(£ <.001)

C

.65

( £ C.001)

Partial correlation coefficients for specific predictor-criterion
relationships are seen in Table 6,

In each case, the correlation

between the criterion and GRE-T, holding constant MAT and UGPA, was
the highest in magnitude ( £ < .001).
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Table 6
Partial Correlation Coefficients
Variable N o .

Criterion

A

Variable

1

GRE-V

2

GRE-Q

3

GRE-T

4

MAT

5

UGPA

Correlation

-A1-2A5 = .16

— A2*145 = ,3°
-A3-45

B

C

= .39

t-test
Statistic
(df = 136)

1.86 (p < . 0 5 )
3.64 (p < . 0 0 1 )
4.91 (p

.001)

— B 1 •245 = .16

1.86- ( £ < .05)

— B2*145 = .29

3.48 ( p _ < .001)

-B3-45

4.78 ( j 3 < \ 0 0 1 )

= .38

- C l *245 = .18

2.12 (]D <

£C2*145 = .33

4.05 ( 2 . C .001)

-C3-45

5.53 (E <r.00l)

= .43

.05)

Note.
The above correlations are between the named criterion and the
variable appearing before the dot.
Variables appearing after the dot
were held constant.
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Multiple correlation coefficients for each criterion and specified
predictor variable appear in Table 7.

The R obtained when using GRE-V

and GRE-Q as separate predictors was in no case significantly different
from the I* obtained when using GRE-T as predictor.

Table 7
Multiple Correlation Coefficients
Variable No.

Criterion

A

1

GRE-V

2

GRE-Q

3

GRE-T

4

MAT

5

UGPA

Correlation

— A1245 =
— A3 4 5

B

— B1245 =
-B345

C

Variable

— C1245 =
^C345

F Statistic

,46

9.18 (g_= .0000)

.46

12.11 (p. = .0000)

.50

10.79 ( £ = .0000)

.49

14.33 ( £ = .0000)

.59

17.71 ( £ = .0000)

.59

23.51 (]3 = .0000)

Note.. The df = 4, 133 for R's with four predictor variables.
df = 3, 133 for R's with three predictor variables.
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The results of Hotelling-Williams tests on correlated correlation
coefficients are presented in Table 8.
data from Criterion C.

The tests are bas.ed on the

Comparisons between GRE-V and GRE-Q, GRE-V

and MAT, and GRE-Q and MAT resulted in non-significant t,-test values.

Table 8
Hotelling-Williams Test Results for Criterion C

Comparison

t-test statistic
(df = 135)

GRE-V and GRE-Q

-0.44

( p > .05)

GRE-V and GRE-T

-2.62

(p <

.01)

GRE-V and MAT

1.16

(p > .05)

GRE-V and UGPA

4.15

(p <.001)

GRE-Q and GRE-T

-1.75

(p <

.05)

GRE-Q and MAT

1.34

(p >-.05)

GRE-Q and UGPA

4.23

(p <

.001)

GRE-T and MAT

-2.72

(P <T.0l)

GRE-T and UGPA

-4.98

( P <. .001)

MAT and UGPA

3.08

( P < .01)

Course Grade Criteria

Summary data for the three psychology courses appear in Table 9.
Obtained correlations between points earned in class (or percentage
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of total) and GRE-T were consistently significant ( £ < < . 0 0 1 ) for the
three courses.

GRE-V and GRE-Q correlations with course grades were

also significant for the Advanced Statistics and Research Methods
classes, although the r tor GRE-T was greater in magnitude in each
case.

A pooled r was calculated for the Advanced Statistics GRE-T

data to correct for a variety of test graders over the years, resulting
in an r of .46 ( £ < . 0 0 1 ) .
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Table 9
Summary Data for Three Psychology Courses

Research Methods

Advanced Statistics
Statistic

Behavioral Assessment

GRE-V

GRE-Q

GRE-T

GRE-V

GRE-Q

GRE-T

X

541.45

516.78

1058.22

538.81

530.00

1068.81

1019.50

SD

109.60

108.45

193.76

121.66

117.64

212.09

197.17

r
pooled r

.42***

.45***

•50***

.50***

.48***

.55***

GRE-T

.70***

.46***

N o t e . The obtained r represents the relationship between the predictor variable in question and
the course grade of interest.

***£ < .001

N>

VO

The restricted SD (based on Criterion C data) and unrestricted
SD (based on rejected and accepted graduate psychology students)
are presented in Table 10.

There was no significant difference between

the two standard deviations for any of the three predictor variables
(GRE-V, GRE-Q, and G R E - T ) .

Table 10
Restricted and Unrestricted SD's for Criterion C

Predictor Variable

— restricted^

SD
. . „ b
— unrestricted

GRE-V

105.36

109.78

GRE-Q

108.71

105.08

GRE-T

188.89

188.27

an = 138
bn = 204

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

DISCUSSION

Results Relative to Previous Studies

This study has resulted in higher correlations between GRE scores
and criterion variables of faculty ratings and course grades than
those found in previous studies.
were .49,

For example, Criterion C correlations

.51, and .57 for GRE-V, GRE-Q, and GRE-T, respectively.

When corrected for coarse grouping, the correlation for GRE-T increased
to .65.

These validity coefficients may be compared to the weighted

mean average correlations (GRE-V r = .30 and GRE-Q r = .22) based
on the reviewed studies.
There are a number of points of difference between this study
and others which may explain the discrepency.

Range restriction,

so prevalent in the reviewed research, was not a problem in the present
study.

There was not a significant difference in the standard

deviations of the restricted (accepted) and unrestricted (accepted
and rejected) groups, therefore, the correlations on GRE-V, GRE-Q,
and GRE-T, corrected for range restriction, did not significantly
increase.

A demonstration of the effect of range restriction is

provided by the correlation

computed for the sub-group of subjects

with GRE-T scores of 1200 or above.

The obtained r between GRE-T

and Criterion C dropped to .22 from the original r of .57 when all
subjects were included.
Likewise, range restriction was not problematic on the criterion
31
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variable of course grade.

Actual raw scores, points earned or

percentage of total, were used for all statistical analysis, rather
than the final course grade.

The majority of previous GRE research

has used a single course grade, a numerical equivalent of A or B,
for example, which reduces obtained correlations due to the lack
of variability in graduate course grades.
Validity coefficients obtained in this study may also be higher
than the norm due to the homogeneous orientation of the faculty members
participating in the subject ratings.

Western Micnigan University

is renowned for its behaviorally-based psychology

programs, and the

faculty that this particular department employs hold similar theories
of education.

Also, the specific faculty involved in evaluating

students in this study hold a strong research orientation.

This

may not be the case in a more typical collection of faculty.
Another problem leading to reduced correlations in previous
GRE research has been the lack of appropriate corrections for coarse
grouping and normality.

In the present study, triserial correlations

were computed to correct for trichotomous coarse grouping.
Even though sample size is not functionally related to the
magnitude of obtained correlation coefficients, the N of 138 in this
study far exceeds the typical sample size in validation studies of
this type.

Accordingly,

great confidence may be placed in the stability

of these results.
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Specific Findings

The multiple correlation coefficients including GRE-V, GRE-Q,
MAT, and UGPA were not significantly different from those multiple
correlations including GRE-T, MAT, and UGPA.

These data indicate

that those persons making selection decisions could simply evaluate
GRE-T scores, rather than treat GRE-V and GRE-Q scores as two
separate pieces of information.
The evidence suggesting the use of GRE-T scores alone is
strengthened by the partial correlation coefficients.

Neither MAT

nor UGPA had significant partial regression coefficients for any
of the three criteria.

The partial correlations for GRE-V, GRE-Q,

and GRE-T, holding MAT and UGPA constant, were all significant ( £ <
or p <C'001).

*05

The GRE-T correlations were again the highest in

magnitude, indicating that GRE-T scores can be used alone in selection
processes without losing any predictive value.

Practical Implications

The implications offered by the data are clear.

For this

particular department, GRE-T scores should be accepted as the predictor
of choice.

Arvey (1979), however, points out that significant validity

coefficients are not the only factors to be included when evaluating
the usefulness of a test score.

A predictive device has no utility

unless its use increases prediction over the base rate (the proportion
of applicants who would be rated as successful if scores were not
used to select them).
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By choosing different cut-off points for GRE-T scores, the optimal
predictive accuracy can be calculated.

True positives (fhose subjects

classified as most closely matching the ideal who have GRE-T scores
over the cut-off point) and true negatives (those subjects classified
in the bottom group who have GRE-T scores under the cut-off point)
are added together.

This sum is then divided by the total number

of subjects to arrive at the predictive accuracy for the cut-off point
in question.
The base rate is calculated by adding together the true positives
and false negatives (those subjects ranked in the bottom group who
had GRE-T scores over the cut-off point).
the total N,

This sum is divided by

It has been demonstrated that as the base rate approaches

50%, the selection system (use of GRE-T scores, for example) is of
greater value (Arvey, 1979).
In order that the predictive validity of the GRE-T be of practical
use in this specific setting, quadrant analysis was run on the top
and bottom ranked groups of Criterion C.
at 54%.

The base rate was calculated

Different cut-off points were then manipulated,

to optimize

selection accuracy.

yielded 71% accuracy.

in order

A cut-off point of 900 on GRE-T

Moving this point up to 1000 and 1100 increased

the accuracy to 76% and 78%, respectively.

Using a cut-off point

of 1200 (accuracy of 69%) or above begins reducing the predictive
accuracy.
As the lowest GRE-T score in the data set used for this research
was 470, quadrant analysis was run using this score as the cut-off
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point.

Accuracy was 54%.

This prediction level was no better than

the base rate.
While a few false negatives will surely fall through the cracks
if the 1100 cut-off point suggested by this analysis is implemented,
a 78% accuracy rate is a significant increase over base rate.

A

great deal of costly time and effort may be saved in the future by
instituting such a measure and decreasing the number of true negatives.

Further Research

The majority of problems encountered in previous GRE research
were solved in this study.

As a result, GRE scores (GRE-T in

particular) were shown to be valid predictors of graduate school
performance.

An area that might be further researched is the use

of a less global criterion measurement.

Evaluating subjects on the

basis of discrete behaviors, rather than on degree of match to a global
description of the "ideal psychology doctoral student", might provide
useful criterion measures.
Simply breaking down the description utilized in this study would
give a number of separate behaviors that could then be evaluated.
For example, aptitude for research, ability to discuss data, teaching
ability, and more were addressed in a single description in this study.
Each of those behaviors could be measured; other relevant behaviors
could also be included.
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